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(57) Abstract: 

PURPOSE: To provide a method for fabricating a thin 
film semiconductor device having LDD structure in 
which the uniformity is enhanced in the width of LDD 
region, i.e., the offset width. 

CONSTITUTION: The method for fabricating a thin film 
semiconductor device having a lightly doped diffusion 
layer 19 formed contiguously to the source and drain 
regions 17, 18, with same conductivity type, which are 
formed on an insular semiconductor layer 12 formed on 
an insulating substrate 1 1 along with a gate insulation 
film 13, comprises a first etch inn 5>ff»n for Hp>nncitinn on 
anti-channeling film 15 on a gate electrode 14' formed 
on the gate insulating film 13 and machining the 
anti-channeling film 15 thinner than the gate electrode 
film 14' while self-aligning. The fabrication method 
further comprises a step for introducing impurities once 
from above the gate electrode 14' and the anti- 
channeling film 15 to form a source electrode 17, a 
drain electrode 18 and a lightly doped diffusion layer 19 
on the insular semiconductor layer 12. and a second 
etching step for machining the gate electrode 14 to 
same width as the anti-channeling film 15. 
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* NOTICES * ; . • . , ^ 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the technique of aiming at homogeneous 
enhancement in offset width of face, in the thin-film-semiconductor equipment of Lightly Doped 
Drain structure (LDD) especially about the manufacture technique of thin-film-semiconductor 
equipment of having the structure of reducing a leakage current. 
[0002] 

[Description of the Prior Art] To make TFT performance into high mobility and the low OFF state 
current is desired, suppressing [ form a semiconductor thin film on an insulating substrate, and ] the 
production process of TFT at 600 degrees C or less in a semiconductor thin film, when forming a 
TFT (henceforth TFT) circuit especially, thin-film-semiconductor equipment and. This is for the 
reservation of the high drive capacity of a drive circuit in the picture image I/O device which used 
TFT, and the off property reservation at the time of a gate turn-off. Moreover, when a cheap glass 
substrate is used for an insulating substrate, the process temperature for preventing occurrence of 
heat asymmetry is supposed that about 500 degrees C is a limitation. 

[0003] In the property of TFT, in order to attain^high mobility-ization, it is proposed that the poly-Si 
thin film which carried out melting crystallization of the a-Si by heating at the moment of using laser 
is suitable as a semiconductor thin film (IEEE Electron Devices Letters vol.EDL-7 no.5, pp.276-278 
(1986)). On the other hand, about the OFF state current, through the electric trap which many grain 
boundaries exist in a layer and exists in a grain boundary, the OFF state current became large and the 
poly-Si thin film had a problem practically by the field emission of a carrier. It is known that LDD 
structure of having a low concentration diffusion field is effective between a source field, a drain 
field, and a gate electrode as the cure. 

[0004] For example, the manufacture technique is explained, referring to drawing 3 about the thin- 
film-semiconductor equipment of LDD structure shown in JP,3-38755,B. The semiconductor barrier 
layer 32 of the shape of an island which consists of a poly-Si thin film is formed on the insulating 
substrates 31, such as glass. It is Si02 on the semiconductor barrier layer 32. The gate insulator layer 
33 which consists of a grade is deposited, impurities, such as Lynn, are poured in from the upper part 
of the photoresist pattern 34 formed on the gate insulator layer 33, and the source field 35 and the 
drain field 36 are tormed. After removmg the photoresist pattern 34, on the gate insulator layer 35, 
the gate electrode 37 which consists of a poly-Si thin film etc. is formed, and an impurity is 
introduced again. By making the impure amount of resources at this time fewer than the time of 
formation of the source field 35 and the drain field 36, the LDD field 38 which turns into a low 
concentration field, respectively is formed between the semiconductor barrier layers 32 of a lower 
layer of the source field 35, the drain field 36, and the gate electrode 37. then, a layer insulation layer 
and a wiring metal — one by one - a laminating - and patterning is carried out and TFT of LDD 
structure is completed 
[0005] 

[Problem(s) to be Solved by the Invention] According to the above manufacture technique, since 
between the edges of the resist pattern 34 and the gate electrode 37 is equivalent to the LDD field 38, 
this LDD field 38 is determined by the process tolerance of the photoresist by the photo lithography 
at the time of resist pattern 34 formation. However, if a glass substrate is used as an insulating 
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substrate 31 to the optimum width of face qf the LDD field 38 being about 1.0-3.0 micrometers, by 
the expansion and contraction, since the alignment precision of photo lithography is as large as about 
about 2.0 micrometers, dispersion in the width of face of the LDD field 38 will also become large, 
and dispersion will arise in the property of TFT. 

[0006] this invention was made in view of the above-mentioned actual condition, and aims at 
offering the manufacture technique that homogeneous enhancement in LDD field width of face, i.e., 
offset width of face, can be aimed at in the manufacture technique of the thin-film-semiconductor ' 
equipment of LDD structure. 
[0007] 

[Means for Solving the Problem] The source field and drain field which this invention forms an 
island-like semiconductor layer and a gate insulator layer on an insulating substrate in order to solve 
the trouble of the above-mentioned conventional example, and were formed in this island-like 
semiconductor layer are adjoined, and it is characterized by providing each following process in the 
manufacture technique of thin-film-semiconductor equipment of having this source field, a drain 
field, and the low concentration diffusion field of the same conductivity type. As 1st etching process, 
the laminating of the channeling prevention layer is carried out on the gate electrode formed on a 
gate insulator layer, and the above-mentioned channeling prevention layer is processed so that it may 
become thin to gate electrode width of face at a self-matching target. As an impurity introduction 
process, a source electrode, a drain electrode, and a low concentration diffusion field are formed in 
an island-like semiconductor layer by introduction of a one-time impurity from the upper part of a 
gate electrode and a channeling prevention layer. A gate electrode is processed into the same width 
of face as the above-mentioned channeling prevention layer as 2nd etching process. 
[0008] *^ 

[Function] According to this invention technique, a channeling prevention layer is processed so that 
it may become thin to gate electrode width of face at a self-matching target, and the field where a 
gate electrode is exposed is formed. Since an impurity is poured in after that, an impurity is poured 
in in an island-like semiconductor layer from the path through a gate insulator layer, and the path 
through a gate insulator layer and the exposed gate electrode. The fraction into which the impurity 
was injected through the gate insulator layer and the gate electrode in the island-like semiconductor 
layer serves as low concentration from the fraction into which the impurity was injected only 
through the gate insulator layer in the island-like semiconductor layer. Since the above-mentioned 
low concentration diffusion fraction in an island-like semiconductor layer serves as LDD field and 
the width of face is prescribed by the amount of side etching of a channeling prevention layer, it can 
equalize. 
[0009] 
[Example] 
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The Japemese Patent Office is not responsible for emy 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The source field and drain field which form an island-like semiconductor layer and a gate 
insulator layer on an insulating substrate, and were formed in this island-like semiconductor layer are 
adjoined. In the manufacture technique of thin-film-semiconductor equipment of having this source 
field, a drain field, and the low concentration diffusion field of the same conductivity type The 1st 
etching process which carries out the laminating of the channeling prevention layer on the gate 
electrode formed on a gate insulator layer, and processes the above-mentioned channeling prevention 
layer so that it may become thin to gate electrode width of face at a self-matching target. From the 
upper part of a gate electrode and a channeling prevention layer, by introduction of a one-time 
impurity The manufacture technique of thin-film-semiconductor equipment of providing the 
impurity introduction process which forms a source electrode, a drain electrode, and a low 
concentration diffusion field in an island-like semiconductor layer, and the 2nd etching process 
which processes a gate electrode at the same width of face as the above-mentioned channeling 
prevention layer. 



[Translation done.] 
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